DMF (0.02 mL, 0.30 mmol) was added. The apparatus was fitted with a vent to a 2 M NaOH solution and the reaction mixture was cooled to 0 °C. The dropping funnel was charged with oxalyl chloride (3.8 mL, 45 mmol) which was added to the stirred solution over 50 min. The reaction mixture was warmed to room temperature, allowed to stir until gas evolution had ceased (1.5 h), and concentrated to afford the crude acid chloride as an orange oil which was used directly without purification. 4 A 200 mL Schlenk tube was charged with N,Odimethylhydroxylamine hydrochloride (3.80 g, 39.0 mmol) and the white solid was suspended in CH 2 Cl 2 (50 mL). Triethylamine (12.5 mL, 90.0 mmol) was added affording a voluminous white precipitate and the reaction mixture was cooled to 0 °C. A solution of the crude 4-pentenoyl chloride in CH 2 Cl 2 (20 mL) was added, the flask was washed with CH 2 Cl 2 (3 x, 10 mL) and the washings were added to the reaction mixture. The resulting suspension was warmed to room temperature, maintained for 1.5 h, and quenched with H 2 O (100 mL). The aqueous phase was extracted with CH 2 Cl 2 (3 x, 50 mL), and the combined organic extracts were washed with H 2 O (100 mL), saturated aqueous NaHCO 3 (100 mL), and brine (100 mL), dried over Na 2 SO 4 , filtered, and concentrated. The crude material was purified by Kugelrohr distillation (120 °C, 7 mbar) to afford SI-1 as a colorless oil (3. 
Compound SI-2:
A 100 mL Schlenk tube was charged with Weinreb amide SI-1 (2.14 g, 14.9 mmol). The colorless oil was dissolved in Et 2 O (45 mL) and the resulting solution was cooled to -40 °C. The Schlenk tube was equipped with a dropping funnel, and the latter was charged with vinylmagnesium bromide (22.3 mL, 22.3 mmol, 1 M THF solution). The Grignard solution was added dropwise over 30 min and the reaction mixture was maintained at -40 °C for an additional 15 min. The reaction mixture was warmed to room temperature and allowed to stir for 2 h, at which point TLC analysis indicated consumption of the Weinreb amide. The reaction mixture was cooled to -15 °C and quenched with saturated aqueous NH 4 Cl (100 mL, added dropwise initially). The aqueous phase was extracted with Et 2 O (3 x, 40 mL), and the combined organic extracts were washed with brine (100 mL), dried over Na 2 SO 4 , filtered, and concentrated to afford a yellow oil (1.63 g). Analysis of the crude reaction mixture by 1 H NMR showed a 3.3:1.0 mixture of the desired enone and the amine conjugate addition product. 5 This material was not purified, but rather used as a mixture in the subsequent step. A 25 mL Schlenk tube was charged with dimethyl 2-bromomalonate 6 (0.281 g, 1.33 mmol) and the oil was dissolved in MeOH (1.3 mL). The crude enone mixture was added (0.168 g, 1.53 mmol) and the resulting solution was cooled to 0 °C. A solution of NaOMe (0.074 g, 1.40 mmol) in MeOH (1.4 mL) was added dropwise over 1 h, and the resulting mixture maintained at 0 °C for an additional 1 h. The reaction was quenched with H 2 O (10 mL) and the aqueous phase was extracted with methyl tertbutyl ether (3 x, 5 mL). The combined organic extracts were washed with brine (10 mL), dried over Na 2 SO 4 , filtered, and concentrated. The crude material was purified by flash chromatography (hexanes/EtOAc 18:1) to afford SI-2 as a colorless oil (0.0846 g, 26% yield). R f = 0.32 (hexanes/ Compound SI-3: A 10 mL Schlenk tube was charged with NaH (0.063 g, 2.61 mmol), PhMe (3 mL) was added and the resulting suspension was cooled to 0 °C. A second 10 mL Schlenk tube was charged with dimethyl 2-bromomalonate 6 (0.500 g, 2.37 mmol). PhMe (1 mL) and methacrolein (0.39 mL, 4.74 mL) were added and the resulting colorless solution was cooled to 0 °C. The latter solution was added via canula to the NaH suspension. The second Schlenk tube was washed with PhMe (1 mL), and the washing was added to the reaction mixture. The resulting pale blue suspension was maintained at 0 °C for 30 min and quenched with saturated aqueous NH 4 Cl (5 mL, added dropwise initially). The aqueous phase was extracted with methyl tert-butyl ether (3 x, 5 mL), and the combined organic extracts were washed with brine (10 mL), dried over Na 2 SO 4 Compound 21: Modified from a procedure by Hadjiarapoglou and coworkers. 8 A 25 mL Schlenk tube was charged with 2,3-dimethyl-1,3-butadiene (1.30 mL, 11.2 mmol) and the colorless oil dissolved in CH 2 Cl 2 (7.5 mL). Rhodium(II) acetate dimer (3.3 mg, 7.5 μmol) was added affording a pale green suspension. Bis(methoxy)(phenyliodinio)methanide 9 (0.501 g, 1.50 mmol) was added in small portions over 45 min and the resulting suspension was maintained at room temperature for an additional 2.5 h. The reaction mixture was filtered through a silica gel plug (CH 2 Cl 2 ) and the filtrate was concentrated. Compound SI-5: A 25 mL Schlenk tube was charged with NaH (0.0607 g, 2.53 mmol) and the white solid was suspended in PhMe (6.3 mL). Acrolein (0.28 mL, 4.22 mmol) was added and the resulting suspension was cooled to 0 °C. A second 25 mL Schlenk tube was charged with dimethyl 2-bromomalonate 6 (0.445 g, 2.11 mmol) and the oil was dissolved in PhMe (5.0 mL). The malonate solution was transferred to the cooled NaH suspension, the Schlenk flask was washed with PhMe (1.3 mL) and the washing was added to the reaction mixture. The resulting mixture was warmed to room temperature and left to stir. Additional acrolein was added after 3 h (4 equiv.) and again after 5 h (4 equiv.). After 5.5 h the reaction was quenched with saturated aqueous NH 4 Cl (15 mL) and the aqueous phase was extracted with methyl tert-butyl ether (3 x, 5 mL). The combined organic extracts were washed with brine (20 mL), dried over Na 2 SO 4 10 A 25 mL Schlenk tube was charged with aldehyde SI-5 (0.174 g, 0.935 mmol). The oil was dissolved in MeOH (2.7 mL) and K 2 CO 3 (0.258 g, 1.87 mmol) was added. To the resulting mixture was added the Bestmann-Ohira reagent 11 (0.18 mL, 1.22 mmol) affording a bright yellow suspension. The reaction mixture was maintained at room temperature for 30 min, quenched with saturated aqueous NaHCO 3 (5 mL) and diluted with H 2 O (5 mL). The aqueous phase was extracted with methyl tert-butyl ether (3 x, 5 mL) and the combined organic extracts were washed with brine (15 mL), dried over Na 2 SO 4 
Experimental Procedures for Iron-Catalyzed Addition and Product Characterization Data:
General Procedure for Iron-Catalyzed Addition Reaction: A 10 mL Schlenk tube was charged with the vinyl cyclopropane substrate (1 equiv.) and the oil was dissolved in PhMe (0.1 M). Iron(III) acetylacetonate (10 mol%) was added and the homogeneous red solution was cooled to -30 °C. A solution of the Grignard reagent (1.5 equiv) was added dropwise affording a dark brown / black solution. The reaction mixture was maintained at -30 °C for 30 min (unless indicated otherwise), at which point the starting material was completely consumed by GC or TLC analysis. The reaction mixture was diluted with methyl tert-butyl ether (5 mL), adsorbed onto silica gel, and the resulting slurry concentrated to dryness. The silica gel was transferred to a small column, washed (hexanes/EtOAc 5:1, 60 mL), and the washing concentrated. The regio-and stereoselectivity of the reaction was determined by 1 H NMR analysis of the crude reaction product. Alkene stereochemistry was assigned based on the alkene C-H coupling constant where appropriate, and a comparison of the 13 C chemical shifts for the allylic carbon atoms of the two isomers. The material was purified by flash chromatography as indicated below. 
